The purpose of this study is to compare the repeated sprint ability of amateur footbal players according to age and playing positions. For this purpose, 174 young amateur soccer players (age: 17.2±1.8 years, height: 175.8±7.5 cm, weight: 67.0±9.8 kg) struggling in different playing positions participated voluntarily to the study. The players divided into six categories as goalkeepers (n: 16; age: 17.4±1.4 years, height: 181.9±6.1 cm, weight: 77.4±9.8 kg), central defenders (n: 30; age: 16.9±1.9 years, height: 179.3±8.2 weight: 69.5±11.2 kg), full-backs (n: 34; age: 17.3±1.9 years, height: 174.9±5.9 cm, weight: 66.6±7.8 kg), central midfielders (n: 36; age: 17.9±1,6 years; height: 174.3±7.1 cm; weight: 67.1±9.3 kg), wide midfielders (n: 30; age: 16.8±1.6 years, height: 171.5± 5.1 cm, weight: 60.8±7.4 kg) and forwards (n: 28; age: 16.6±1.9 years, height: 175.9±8.3 cm, weight: 65.6±8.0 kg). In the study, a repeated sprint test was used to determine the repeated sprint ability of the football players, with an in field 34.2 meter long sprint run and a 25 second rest period after each run. In evaluating the data; descriptive statistics, one-way ANOVA and kruskal-wallis tests were used. According to the analysis results; the best test time (BTT), mean test time (MTT), and total test time (TTT) values in the repeated sprint test showed a statistically significant difference according to playing positions and age factor (p<.05); On the other hand, fatigue index (FI) value showed a statistically significant difference according to playing positions (p<.05), but it didn't show any significant difference according to age (p>.05). As a result, it can be argued that repeated sprint ability differs according to age and playing positions.
plays, it is suggested that nearly all the sprints (~ 96%) during the matches were smaller than 30 meters and the majority of them were smaller than 10 meters (Reilly and Thomas, 1976; Bangsbo, 1994a) .
In the studies conducted by Spencer et al., (2004 Spencer et al., ( , 2006 , it is stated that sprint runs were repeated without giving enough rest period in soccer games, and therefore, sprint performance which is carried out in consecutively is deteriorated. For this reason, it is one of the most important characteristics of the footbal players that the ability to apply short sprint runnings with short recovery periods (Mujika et al., 2009) . Repeated sprint ability was first introduced in the literature by Fitzsimons et al., (1993) and is called as ability to repeat maximal sprint effort regulary (Dawson et al., 1993) . The ability to recover from sprints and the renewal of performance for subsequent sprints is an important adjunct to the ability of athletes to perform repeatedly near peak-to-maximal efforts interspersed with short recovery periods (full rest or middle, and low intensity activities) over a wide period of time (Bangsbo et al., 1991; Fitzsimons et al., 1993) . Physiologically, repeated sprint ability is a complex skill that is believed to be associated with both neuromuscular (determining maximal sprint speed, such as nerve impulse or motor unit activation) and metabolic (H + buffering, oxidative capacity for creatine phosphate regeneration) factors (Glaister, 2005; Spancer et al., 2005) . When repeated sprint ability is often associated with a low fatigue index (such as a decrease in the final sprinting performance from the first sprint), a good sprinting ability is better described by a low fatigue index or a high average speed performance without a low fatigue index performance (but a marathon runner with a very low fatigue index will not be classified as having good repetitive sprinting ability) is an important note (Girard et al., 2011) .
In a study conducted by Rampinini et al., (2007) on elite professional footbal players, significant correlations between average sprint times in repeated sprint ability test and running distances covered during a match were reported. According to the results of the repeated sprint ability test, performance differences between amateur and professional soccer players were shown (Aziz et al., 2000; Impellizzeri et al., 2008) . Because of the concept of today's football game concept, there are some certain studies stating that there is no significant difference between the physical and motoric characteristics of the players who competed in different positions due to the fact that the players approach each other according to their playing positions while they are playing during the match and that the training is specially prepared according to the basic needs of football but it does not include differences specific to footbal players and playing positions (Cerrah et al., 2011; Aslan and Koc, 2015) , Gil et al., (2007) reported that, according to their positions, the players showed different physical and motoristic characteristics, and that these differences were compatible with the workload in the field. The aim of this investigation is to compare according to age and play positions of repeated sprint runs applied with short recovery period, which are considered to be an important feature for a successful performance on the football.
Method
In this study, 174 young amateur soccer players voluntarily participated in different age and playing positions (table 1 and 2). Subjects were divided into 6 categories according to their playing positions: goalkeepers (GK), central defenders (CD), full-backs (FB), central midfielders (CM), wide midfielders (WM) and forwards (F). Participants' health status is good and they do not use a medication that could negatively affect the variables which are being analyzed. Before study, participants and coaches were informed in detail about the purpose of study, the test procedures, the potential risks and benefits of the study, and then the participants signed a written confirmation of their voluntary participation in the study. Participants' height and body weights were obtained using a Seca769 electronic meter (Seca Corporation, Hamburg, Germany) with an accuracy of 0.001 m and 0.01 kg, respectively. The body weights were measured in the form of kilogram without shoes and only with shorts and t-shirt on the subjects so that they would not affect their weight. Lengths were measured in centimeters, without shoes, body weight evenly distributed over two legs. 176.1 ± 6.7 72.9 ± 9.9
Repeated sprint ability (RSA) of participants were obtained by using a repeated sprint test designed by Bangsbo (1994b) , which included 7 sprint applied at maximal speed in a field of 34.2 meters in length and a 25-second resting period after each running tour (Abrantes et al., 2004) . The test area is shown in Figure 1 . Before applying the repeated sprint test, participants were given a detailed information about the test procedure. After that, it was applied to low intensity running for 10 minutes and warm-up exercises for 5 minutes and in order to familiarise to test procedure of the participants, short sprints were performed with passive resting. The participants were given full resting time to recover and when they were ready, the repeated sprint test measures were applied two times by giving adequate resting time for obtaining the best results and best results were recorded for statistical analysis. Each sprint value was obtained using a portable photocell (Newtest Powertimer, Model 300s, Oy, Finland) placed at the start and finish points. Fatigue index (FI) values of subjects were calculated according to the following formula (Oliver, 2009) . 
Statistical Analysis
Data obtained from the investigation was presented as descriptive statistics. The normality of data distribution according to playing positions and age categories was examined by using Kolmogorov Smirnov test and parametric analysis technique was used for the data with normal distribution, while nonparametric analysis technique was used for the parameters having no normal distribution. One-way analysis of variance (ANOVA) was used to determine difference according to playing position and age categories of the best test time, mean test time and total test time parameters in the repeated sprint test of research group. On the other hand, when the difference according to playing positions of the fatigue index values, one of the parameters in the repeated sprint test, were obtained by one-way ANOVA; the difference according to age categories were analyzed by the Kruskal-Wallis test. Scheffe and Dunnett tests were applied for multiple comparisons between groups. The SPSS 16.0 statistical package program (SPSS Inc., Chicago, USA) was used for all analyzes. The statistical significance level was accepted as p<.05 in all analyzes.
Results
Descriptive statistical values showing repeated sprint test performances according to participant's playing positions are given in table 3.According to the results of one-way variance analysis (ANOVA) applied to determine whether running performance in the repeated sprint test differentiate according to the playing positions or not, there are a statistically significant different according to playing positions in terms of BTT ( According to the results of the kruskal wallis given in table 12, there is no significant difference in terms of fatigue index values of the players between age categories (p>.05). In other words, fatigue index values of players in different age categories are similar.
Discussion
Nowadays, the ability to apply short sprint runs with short recovery periods is one of the most important characteristics of soccer players (Mujika et al., 2009) . In football matches, players are spoiled by sprinting repeatedly without being given enough time to rest (Spencer et al. 2004 (Spencer et al. , 2006 . The aim of this study is to compare the repeated sprint test performances of young amateur soccer players in different age categories and playing positions. The findings of the study show that the best time time, mean test time and total test time values in the repeated sprint test showed statistically significant differences according to playing positions and age factor (p<.05); On the other hand, the fatigue index value shows a statistically significant difference according to the playing positions (p<.05), but does not show any significant difference according to the age factor (p>.05).
Looking at the studies in literature comparing the repeated sprint performance of football players by the age factor, in a study conducted by Ceylan et al., (2016) on young amateur football players with two years of training experience at least in which 6x35 meter repeated sprint test was used, it has been observed that the running time of young football players playing in the categories of U15, U17 and U19 in repeated sprint test has differentiated. In the relevant study, it has been determined that the football players in U15 category have the worst values in terms of the BTT and MTT values in repeated sprint test. In contrast, no statistically significant difference has been obtained between the groups of U17 and U19. In a study of Özdemir et al., (2014) conducted on young football players of a football club playing in U14, U15 and U16 age categories in Spor Toto Super League, both 12x20 meter repeated sprint test with a resting period of 20 second and 6x40 meter repeated sprint test with a resting period of 30 second were applied. In the above-mentioned study, it has been established that there is a statistically significant difference between groups in terms of the BTT and TTT values obtained from the both of repeated sprint tests. It has also been ascertained that the young football players in U14 age group are slower than the young football players of U14 age group in terms of the BTT in 12x20 meter repeated sprint test but they are slower than the young football players of U15 and U16 age groups in terms of TTT. It has been determined that the young football players in U14 age group are slower than the young football players of U15 and U16 age groups in terms of the BTT in 6x40 meter repeated sprint test and they are slower than the young football players of U15 age group in terms of TTT. Moreover, it has been stated that there is no statistically significant difference between the groups in terms of the performance decline percentages in both of the repeated sprint test.
In a study of Mujika et al., (2009) in which 6x30 meter repeated sprint test with a resting period of 30 second was applied in order to determine the repeated sprint ability of young football players in different age groups (U11, U12, U13, U14, U15, U16, U17, U18, U19) playing in development leagues of a professional football club, U11 and U12 groups have been slower than all other age groups although there is no significant difference between U11 (33.15±1.84 sec) and U12 (32.18±1.26 sec) in terms of total test time. TTT values of U13 group (30.88±1.73 sec) is faster than U11 and U12 age groups and slower than U14 and U18 age groups; however, it is significantly different than all other groups. Similarly, TTT values of U14 (28.65±,58 sec) age group is faster than U11, U12 and U13 groups and slower than U15 and U18 age groups; however, it is significantly different than all other groups. In terms of TTT, there is no statistically significant difference between the age groups of U15 (27.25±,82 sec), U16 (26.76±,73 sec), U17 (26.61±,53 sec) and U18 (26.34±,94 sec). Although there is a statistically significant difference between groups of U11 and U15 in TTT values, it is observed that no statistically significant difference exists between groups in terms of TTT after U15 age. It has been determined that there is no difference between age groups in terms of performance decline percentage. There is also no significant difference between U15 and U18 age groups in terms of the recorded time for each of the six (6) sprints. However, a significant difference has been obtained only in one sprint time between U11 and U14 age groups. The reason for the absence of a significant difference between groups after the age of 15 can be the factors that reveal the development of repeated sprint ability such as faster phosphocreatine resynthesis of training, more oxidative capacity and better acid-base balance (Ratel et al., 2006) and it has been suggested that fatigue resistance during repeated sprint exercise can balance the age-depended deterioration (Mendez-Villanueva et al., 2011) .
In a study of Mendez-Villanueva et al., (2011) comparing the performance of young football players competing in different age categories (U14, U16 and U18) in 10x30 meter repeated sprint test applied with a resting period of 25 seconds, it has been determined that there is a statistically significant difference between groups in terms of the MTT values in repeated sprint test. In the relevant study, MTT is 5.04 (±,28 sec) for U14 age group, 4.62 (±,17 sec) for U16 age group and 4.39 (±,12 sec) for U18 age group. As can be understood from the results, the best mean sprint time has been reached in U18 age group and the worst mean sprint time is in U14 age group. Similarly, it has been uttered that the ability of repeating the short-term maximum efforts reduces by age (Ratel et al., 2006) . Abrantes et al., (2004) have hypothesized that there is a visible decline in MTT (7.83± ,07, 6.86 ±,06 and 6.35± ,07 sec, respectively) of Portuguese football players in different age groups in repeated sprint test by age and this information can be transformed into valuable knowledge in ability determination, conformity assessment and planning.
In a study of Dellal and Wong (2013) conducted on the 10x20 meter repeated sprint test performance of young football players competing in different age groups (U15, U17 and U19) of France 1 st League football club with 20 seconds of active recovery, the best test time, mean test time and total test time values of young football players during the test are 3.29 (±,06 sec), 3.34 (±,06 sec) and 20.05 (±,38 sec) for U15 football players; 3.14 (±,08 sec), 3.19 (± 0.09 sec) and 18.23 (± 0.52 sec) for U17 football players and 3.01 (±,10 sec), 3.04 (±,10 sec) and 18.23 (±,60 sec) for U19 football players. In the relevant study, it has been ascertained that the repeated sprint ability is affected from the age factor (especially between the ages of 15 and 19) and the BTT, MTT and TTT values during the test reduce with age. Wong et al., (2012) have expressed that the sprint ability is affected from different motor abilities and there can be similar differences related to the performance in repeated sprint ability. In other words, it has been stated that repeated sprint ability depends on the skills level of players. In fact, it has been found in the studies of Impellizzeri et al., (2008) and Rampinini et al., (2009) that the Professional football players exhibit better performance than the amateur football players in repeated sprint test. This can explain the differences between the game performance the fatigue level of amateur and professional football players according to the different game levels. In this regard, trainers should be careful about physiological profiles, morphology, anthropometric characteristics, chronological age, game level, biological maturity and age of training in order to be able to determine which factors can affect the repeated sprint ability of young football players (Lago-Penas et al., 2011; Wong et al., 2012) .
In a study conducted by Aziz et al, (2008) , it was obtained that both TTT (26.00±,91 sec) and BTT (3.12±,09 sec) values in the repeated sprint test of the goalkeepers were lower than those in the other playing positions (p<.05). In the mentioned study,TTT and BTT values in the repeated sprint test were obtained as 25.47 (±,91 sec) & 3.08 (±,11 sec) for central defender players, 25.55 (±,83 sec) & 3.09 (±,11 sec) for central midfield players, 24.89 (±,87 sec) & 3.01 (±,10 sec) for forward players, respectively. Soccer players competing in the forward area have statistically better TTT and BTT values than central defender and central midfielder soccer players (p<.05). Kaplan (2010) found that there was no a statistically significant difference between BTT, MTT and YI values in repeated sprint test of amateur soccer players competing in different playing positions (goalkeeper, defender, midfield and forward). In the mentioned study, repeated sprint distance applied to football players is 34.2 meters and BTT values for this distance was obtained as 7.49 (±,29 sec) for goalkeepers,7.37 (±,19 sec) for defenders, 7.35 (±,27 sec) for midfielders and 7.32 (±,32 sec) for forwards.The MTT values in repeated sprint test were obtained as 7.72 (±,27 sec) for goalkeepers, 7.57 (±,20 sec) for defenders, 7.59 (±,23 sec) for midfielders and 7.51 (±,33 sec) for forwards. In a study conducted by Impellizzeri et al., (2008) it has been found that repeated sprint test performance does not statistically differentiate according to playing positions (defender, full-back, midfield and forward) but defender players have lower repeated sprint performance when compared to players competing in other playing positions.
In a study on U19 football players by Brahim et al., (2016) In the studies conducted on young football players playing in youth setup of a football team in Turkish Super League (Can et al., 2012) and the football players playing in Turkish Super League (Hazır et al., 2002) , it has been determined that there is no statistically significant difference between the 10 meters and 30 meters sprint times of football players competing in different positions. In the studies of Gil et al., (2007) and Malina et al., (2005) , it has been revealed that there is no statistically significant difference between the sprint times of football players competing in different positions; however, the forwards are faster than the central midfielders, goalkeepers and central defenders in 30 meter sprint test. In the study of Melina et al., (2004) conducted on young football players in the age group of 14 and the study of Lago-Penas et al., (2011) conducted on young football players with an average age of 15.5, it has been determined that there isn't any statistically significant difference between 30 meter sprint time and game positions.
In a study of Wong et al., (2009) , 10 meter and 30 meter sprint times of football players in Hong Kong U14 age category have been compared by their positions and 10 meter sprint times of goalkeepers, central defenders, central midfielders and forwards have been found as 2.06 (±,12 sec), 2.09 (±,23 sec), 2.05 (±,14 sec) and 2.07 (±,15 sec) respectively while their 30 meter sprint times have been determined as 4.92 (± .32 sec), 4.81 (± .36 sec), 4.82 (± 31 sec) and 4.96 (± .40 sec) respectively. It has been ascertained that central midfielders have the shortest mean running time in 10 meter sprint test and central defenders have the worst mean running time while it has been indicated that central defenders have the shortest mean running time in 30 meter sprint test and the worst mean running time belongs to forwards. It has also been established that both 10 meter and 30 meter sprint times of players don't differ significantly by the positions. Taşkın (2008) has examined the 30 meter sprint times of football players competing in different categories in Turkey according to the positions and found that there isn't any statistically significant difference between sprint times of football players by the positions. In this study, 30 meter sprint times of goalkeepers, central defenders, central midfielders and forwards have been found as 4.26 (±,13 sec), 4.21 (±,18 sec), 4.22 (±,16 sec) and 4.21 (±,13 sec). In the study of Franks et al., (1999) , 15 meter sprint times of British football players by their positions have been compared and the MTT values have been found to be 2.62 (±,07 sec) for goalkeepers, 2.48 (±,04 sec) for central defenders, 2.51 (±,04 sec) for central midfielders and 2.43 (±,07 sec) for forwards. Moreover, 40 meter sprint times of players are as follows; 5.83 (±,11 sec) for goalkeepers, 5.53 (±,06 sec) for central defenders, 5.59 (±,06 sec) for central midfielders and 5.43 (±,11 sec) for forwards. In the study of Reilly and Wells (1999) , 30 meter sprint times of football players competing in different positions have been analyzed and found as 4.81 (±,18 sec) for central defenders, 4.86 (±,19 sec) for full-backs, 4.84 (±,17 sec) for central midfielders and 4.80 (±,25 sec) for forwards. As can be understood from the results, there isn't any statistically significant difference found between the positions although forward players have the fastest running time in 30 meter sprint test. In the study of Silvestre et al., (2006) , 36.5 meter sprint values of football players have been examined by their positions in the match and found as 5.3 (±,1 sec) for goalkeepers, 4.9 (±,2 sec) for central defenders, 5.0 (±,2 sec) for central midfielders and 4.9 (±,2 sec) for forwards.
It has been determined that BTT, MTT and TTT values in repeated sprint test exhibits a statistically significant difference by the positions and age factor; however, FI values displays a significant difference by the positions while it doesn't differ by the age factor. A significant difference has been found only between central defenders and full-backs in terms of the BTT values in repeated sprint test; only between goalkeepers and full-backs in terms of MTT and TTT values; between goalkeepers and central defenders, full-backs and central midfielders in terms of FI values. Apart from that, there isn't any statistically significant difference between other positions. Goalkeepers often perform extremely high explosive movements such as jumping, hopping and catching together with forward, backward and sideway burst movements in order to keep the goals and to obtain the most appropriate defensive position. These activities are carried out intermittently within the penalty area and they rarely do all-out running movements such as going out of the penalty area in order to narrow shooting of rival forward player in individual positions or to block the through balls. For this reason, general activity profiles are defined as multiple agility instead of multiple sprints (Whall, 2001) . This indicates that repeated sprint isn't a highly important physical fitness for goalkeepers due to their position during the matches. In conclusion, it can be suggested that repeated sprint ability differs by age and positions.
